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FILTERING DEVICE 

Field of the invention 

The invention relates to a filtering device for use in liquid 
filters, mainly for potable water jug-type filters. 

Prior art °" % 

The most known filtering devices (modules) consist of a body 
filled with a filtering material and a lid. The lid provided 
with a liquid inlets and air outlets. The bottom part of the 
body designed with the one or several filtered liquid outlets. 
Filtering module is inserted into a reservoir for a liquid. The 
liquid flows through lid holes and downwardly through filtering 
material. Cleaned liquid gets out through a hole (or holes) 
situated in the bottom part of the body to receiving tank 
(reservoir for cleaned water) . 

To avert filtering material, mainly an activated carbon, get 
into the water or pour out from a filtering device the material 
is located between two layings, sheets or nets. Patent US 
4,283,283 (B01D27/02, publication date: 11.08.1981) discloses a 
water filter which consist of a tank for a water to be cleaned 
in a bottom part of which situated is a removable filtering 
cartridge with a cuff, and a receiving tank. Filtering cartridge 
is provided with activated carbon. Activated carbon granules are 
located between' upper and lower sheets. The sheet may has the 
same diameter as diameter of the cuff and may be produced from 
any known filtering material. The upper part of the cuff of the 
cartridge includes a ring rib for holding the upper sheet. The 
external cartridge wall diameter is rather more than diameter of 
internal surface of receiving tank. These differences allow to 
create sealing when filtering cartridge is placed in the tank. 
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Known is a funnel with a cartridge for water filtering, in 
which granular material is located (Patent US 4,306,971. 
B01D23/10, Publication date: 22.12.1981). The cartridge is 
provided with two membranes with slit holes that has less size 
than granules of filtering material. The upper membrane used as 
a lid is embodied with a high tube which top has air outlets. 
Sealing is achieved by a ring hollow in the top of the cartridge 
and a ring projection in the internal wall of funnel bottom. 

Known is a filtering cartridge for cleaning liquids that 
consist of a body and a lid with liquid inlets. The body 
provided with a granular material. The upper net is situated 
between the lid and the material, lower net is situated between 
the material and a body base and formed as a flat disk welded to 
the base. The lid and upper net are made in the form of a cone 
with holes at the top and are joined together at the certain 
points or along seams. Furthermore, the top part of lid includes 
a small dome, the sidewall of which has at least one hole that 
converged to the top. The width of the cut is smaller than 
granular material particle size. The both nets are made from 
nonwoven material, for instance, polypropylene or the like. The 
liquid to be cleaned flows through the lid holes and the net, 
then through granular material and lower net and get out through 
holes at the base of body (Patent US 5, 049, 272. B01D24/14, 
Publication date: 17.09.1991. - Prototype). 

Described in the patent US 5,505,120 (B01D27/02, Publication 
date: 09.04.1996) water filter used for coffee preparing consist 
of a ring-shaped body. The body with enlarged upper part is 
connected with the lower part by an incline rib. The body base 
is provided with cleaned water outlets. A filtering element, 
that situated in the body, consist of upper and lower surfaces 
of concave form which are made from polymeric material with a 
lot of holes. The layer of activated carbon with a big and small 
size of particle or argentiferous ion-exchange resin is situated 
between surfaces. 
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The filtering element according to the Patent US 5,980,743 
(B01D27/02, Publication date: 09.11.1999) as well as the most of 
similar constructions, is made from the lid and the body filled 
with filtering material. Joining of the lid and body together is 
performed with welding method. For waterproof fixing the 
filtering element to the reservoir for water to be cleaned a 
prominent cuff is provided in the upper part of body. Sealing of 
the filtering element in the reservoir for water to be cleaned 
is achieved by use of a resin ring situated at the annular 
channel of the body. The base of the body is provided with 
circular outlets for cleaned water that are covered with the 
net, and the lid is provided with water inlets and air outlets. 
The filtering element between the lid and the body provided with 
the net made from polymeric hydrophilic materials and fixed at 
the ring. The part of the net is designed in form of convex 
camber. Convex elements of the net are sphere shaped. 
Furthermore, the net provided with ribs. This construction of 
the net is insufficient manuf acturable . Similar embodiment of 
the filtering element with the net made from textile material is 
protected by Patent US 6,012,232 (F26B19/00, Publication date: 
11.01.2000). The net material consists of two types of the 
fibers joined together: hydrophilic and hydrophobic fibers. 

The cartridge construction consisting of a body with a cuff 
and water outlets in the base and a lid made in two layers is 
disclosed in the Patent US 5,989,424 (C02F9/00, Publication 
date: 23.11.1999). The top of the lid has slit air outlets. The 
side surface of the lower part of the lid is provided with slit 
water inlets, the horizontal surface is provided with a means 
for reminding of a user about ending of the filtering cartridge 
durability and its replacing. The reminder means is frequently 
used symbol scale, for instance a picture of months. Granular 
sorbent placed inside the cartridge is located between two 
layers of polymeric fibers, for example, polyethylene. 

Use of a fixation unit made in form of a net, a membrane or a 
laying in said filtering devices frequently results in reducing 
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speed or stop the filtering process because of an air bubble, 
which appears under the fixation means which results in closing 
its effective cross-section. The explaining of forming air 
bubble is that while passing of a liquid through the filtering 
material, air situated between granules and fibers is forced out 
upward and is accumulated under the fixation unit of filtering 
material . 

Summary of invention 

The main purpose of claimed invention is to improve the 
reliability and operating characteristics of the device. 

The purpose is solved by a filtering device consisting of a 
body filled with a filtering material and provided with at least 
one outlet in the base of it, a lid provided with a water inlet 
and an air outlet and at least one fixing means disposed between 
the body and the lid, wherein the fixing means is provided with 
at least one valve providing increasing water filtering 
efficiency. The shape of the valve is expressed by: 
1 < L p / L 0 < 2, where: 

L p - the length along the perimeter; 

L 0 ~ the distance between two end points of the valve. 

The width of the valve increases not less than at least two 
times during liquid or gas flowing through it. Furthermore, the 
width of the valve is expressed by the following relationship: 
0,lL<d<3L o , where : 
d - the width of the valve; 
L 0 - the length of .the valve. 

The body or the lid has a cuff providing a possibility of 
scaling for creating high specific pressure at the top part of 
it. The cuff is embodied as a cone and comprises at least one 
collar on the external surface thereof. The cuff can be provided 
with from one to five collars, preferably from one to three. 

The air outlets a re embodied on the lid in such a way that it 
is possible to determine a time when the device is mounted 
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and/or replaced, for example in the form of numbers and/or 
letters . 



Brief description of the drawings 

The invention disclosure is accompanied with drawings, in which: 
Fig. 1 shows an overall view of embodiment of the filtering 
device, in which a body is embodied with a cuff. 

Fig. 2 shows an overall view of embodiment of the fixing means. 
Fig. 3 shows view of the cuff. 
Fig . 4 shows unit A of Fig . 1 . 

Fig. 5 shows an overall view of embodiment of the filtering 
device, in which a lid is embodied with a cuff. 
Fig. 6 shows a top view of the lid. 

Fig. 7 shows an overall view of the jug-type filter with 
filtering device. 

Embodiment of the invention 

The filtering device (fig. 1) consist of a body 1 filled with 
a filtering material 2 and a cuff 3, a lid 4 and a fixing means 
5 with valve 6 of prescribed form, width and length (fig. 1, 2). 
The base of the body is designed with cleaned water outlets 7. 
The body 1 is provided with the cone shape cuff 3, which 
external surface comprises at least one collar 8 for increasing 
the reliability of fixing and sealing of the filtering device on 
the tank for the cleaning water (fig. 1,3). The body cuff 
provides a possibility to increase the construction reliability 
of the filtering device itself, i.e. to keep sealing properly 
for a long time owing to ferrule deformation is not happen and, 
correspondingly, the possibility of falling of uncleaned liquid 
into the tank for the cleaned liquid is excluded. Furthermore, 
such construction allows to produce a device of bigger size 
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since the strength characteristics and flexibility of the cuff 
it saves, and this promotes improving of the operating 
characteristics. The lid 4 embodied with the base 9 (fig. 1, 4) 
and liquid inlets 10 and air outlets 11. The air outlets are 
formed on the lid in such a way that it is possible to determine 
a time when the device is mounted and/or replaced, for example 
in form of numbers and/or letters (fig. 6). The width of the 
holes embodied in form of numbers and/or letters should be no 
less than 0.3 mm. The underside of the base 9 is provided with 
the collar for joining the lid to the internal surface of the 
body, for example, by welding. The fixing means 5 consisting of 
a polymeric material and the ring joined together, for example 
by hot sealing method, mechanically mounted in the body 1 or in 
the lid 4 excludes the possibility the liquid to flow by-passing 
the valve. To improve the reliability of construction of the 
filtering device the lid 4 can be embodied with the cone shaped 
cuff with at least one collar at the external surface of it. In 
said embodiment of the lid the body correspondingly has no the 
cuff (fig. 5). The fixing means 12 can be placed between 
filtering material and base of the body (fig. 7). 

The embodiment of the fixing means 5 with the valve 6 of 
prescribed shape, width and length (fig. 2) allows to avoid 
breaking of liquid filtering process, which take place due to 
accumulating an air in the cartridge. Since fixing means 5 is 
embodied from flexible polymeric material, for example 
polyester, polyamide, polyolefin, the valve 6 is opening and it 
size increasing at the expense of edge mobility not less than in 
two times during filtering process due to swelling of the 
filtering material and during passing of the air that 
accumulated between filtering material particles and being 
displaced with water. At the same time the air flows out through 
it. Maximum width of the valve 6 in the closed position is less 
than size of the filtering material particles and should be 
corresponded to relation 0,1 L < d< 3 L G . 
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As polymeric material may be used a woven, a nonwoven 
material, a film. Non porous polymeric film has the thickness 
from 5 to 100 microns or porous polymeric material has the 
thickness from 5 to 500 microns, preferably from 25 to 100 
microns, the porous size may be from 10 to 200 microns. 

Fibrous and/or friable materials or it blends may be used as 
filtering material 2. 

The filtering device can be produced with the help of 
operating equipment, for example, machine for pressure die 
casting of thermoplastic materials of VL-40 type, for example 
from polypropylene. 

The filtering device for liquid filters works as follows. 

Liquid filter, for example of jug type consists from 
receiving 13 tank for liquid to be cleaned (funnel for liquid to 
be cleaned) , a tank 14 for cleaned liquid and removable 
filtering device - module 15. Filtering module 15 is inserted in 
the hole of the tank 13 for liquid to be cleaned. Incoming in 
the filter liquid for cleaning is filtering through module 15. 
Uncleaned liquid comes to inside of the filtering module through 
available inlets and flows through the fixing means 5 and the 
valve 6, in case of use of porous filtering material, or only 
through the valve 6, in case of use of not porous material, and 
then through filtering material 2. The liquid cleaned from 
various pollutions leaves through outlets presented in the base 
of the body 1. At the same time, the air accumulated between 
particles of filtering materials is displaced by liquid and 
comes out through opened during filtering process valve 6 and 
then comes out through outlets of the lid 4. So that the liquid 
filtering process goes without filtering breaking. 

Thus, the disclosed construction used in the liquid filters, 
has improved operating characteristics and reliability. 



